1990's saw the robust expansion of international trade in East Asia generating a remarkable record high and sustained economic growth unmatched by any other region in the world. In line with this, container tonnage in the region has been ever increased annually.
Introduction
After World War Ⅱ, East Asia (Japan, China, the Asian NIEs, ASEAN 4) (Note 1) has enjoyed a remarkable record of high and sustained economic growth which grew faster than all other regions of the world (Note 2). East Asia's economic prosperity can be proven by its real GDP growth rate.
In the period between 2001-2014, the Asian NIEs (Hong Kong, Singapore, Taiwan, Korea), ASEAN 4 (Philippines, Malaysia, Thailand, Indonesia) and China have experienced average real GDP growth rate of 4.0, 4.5, 9.8 percent respectively compared to an average 0.85 percent in Japan, 1.8 percent in the U.S. and 3.8percent in the world (See Figure 1 ). The contrast is even more pronounced when the growth of per capita income across developing regions is compared. The high economic growth in East Asia, particularly the Asian NIEs, which has been showing high real GDP growth rate in comparison with other regions or countries during the same period is, en facto, closely related to the booming international trade being conducted regionally and globally, imparting to East Asia an extraordinary dynamism which greatly changed the shipping environment in East Asia 
The Weight of East Asia in Global Container Tonnage
As has been already mentioned, the container traffic tonnage in intra-Asian service, particularly in the Asian NIEs has been increasing substantially during the last decade. In this section, the status of East Asia as well as the Asian NIEs in the world from the viewpoint of container tonnage will be discussed. Table 1 demonstrates the container throughput by region and country as well as their weight in comparison to the world's total container traffic spanning from 1985 to 2013. It is evident from the table that during the period the container throughput in East Asia rose from 15.9 million TEU to 333.5 million TEU accounting for from 28.5 per cent to 51.2 per cent out of the world's total container tonnages respectively (Wang, 2014a) .
It also can be realized that during the same period, the weight in ASEAN 4 rose from 3.0 per cent to 7.0 per cent, while China rose from 0.8 per cent to 20.1 per cent. In comparison, the container cargo throughput in the U.S. declined from 20.6 percent to 6.8 per cent. Overall, it is apparent that main ports in Asian NIEs, ASEAN4 as well as China have contributed largely to the substantial growth of container traffic tonnages in East Asia as a whole (Note 5).
Port Developments in East Asia
For the last past two decades, ports development has become a trend in East Asian region. The back ground behind the ports development is seen as follows.
1. To provide more space for handling the yearly ever increased containerized cargoes.
2. To provide deep sea port for accommodating super large container vessels.
In this section, the large scale ports developments in East Asia are introduced.
Port of Singapore
The port of Singapore is the load centre of container ports in Southeast Asia. PSA International, a wholly-owned affiliated company of state-operated Temasek Holdings Pte. Ltd (Note 6), with an aim to developing 23 container berths and three car berths for Phase 1 and 2 at Pasir Panjang Terminal (PPT) 1-3, has invested some S$5 billion (US$3.5 billion). To date, 23 berths at PPT 1, 2, 3 and 5 berths at PPT 5, in total 28 berths are in operation (Wang, 2014a) .
As of July 31, 2015, PSA International operates total of 57 container berths with a total capacity of over 35 million TEU. To meet the needs of shipping lines in the future, PPT Phase 3 and 4, comprising some 16 berths have already been planned. When completed, they will provide an additional 14 million TEU capacity, lifting the Port of Singapore's total capacity to over 50 million TEU (49 million TEU from PSA Singapore Terminals and 1.8 million TEU from Jurong Port). The Maritime and Port Authority of Singapore (MPA) has begun land reclamation for Phase 3 and 4 and work is under proceeding. PSA International has also teamed up with British P&O Ports to acquire a stake in P-Serve Technologies (PST), a provider of internet-based track and trace solutions. Under an agreement signed by the three parties, PST will provide the infrastructure and project management while PSA International and P&O will market the solution, eLogicity, to their customers through their respective ports and logistics business.
As a maritime hub encompassing the whole range of services, PSA Singapore Terminals, with on-going liberalization of financial and telecommunication services, will be an even bigger attraction to more carriers to call (Note 9).
Port of Shanghai
In recent year, the exports of China have moved into high gear to supply the needs of expanding world trade, and the port of Shanghai has become the big beneficiary from ever increasing trading to Asia, Europe and North America. It has been retaining its status as the leading container port in China.
Container throughput at port of Shanghai was surprisingly resilient in 1998, it handled 3.05 million TEU, up 21 percent on the previous year's 2.53 million TEU, placing Shanghai tenth in the world ranking (See Figure 2) . In 2001, it demonstrated an 11 percent increase in container throughput over year 2000 to 6.33 million TEU, placing itself as the fifth in the world rankings. The remarkable achievement was due to the operation of the new five terminals in Pudong area and the introduction of world-class port management expertise in Hutchison Port Holdings to manage Shanghai Container Terminals (SCT). These factors have driven the rapid ascent of Shanghai port through the world rankings.
Port of Shanghai has been tipped to attain pivotal position in the global container ports league in 2009, failed to overtake Singapore. It suffered the ignominy of seeing its growth rate coming in at a slightly slower pace than that of its Asian rival. Port of Shanghai, located at the center of east coasted of China, has a number of original container terminal owned and operated by Shanghai Container Terminal Ltd. (SCT) in the Wusong Port Area. They are Zhanghuabang, CT, Jungonglu CT and Baoshan CT. SCT comprises 10 berths located on the bank of the Huangpu River, with a combined annual capacity of 4 million TEU (Wang, 2014a) .
Another major facility is the Waigaoqiao CT ideally located in China's largest multi-purpose Foreign Trade Zone (FTZ), the Waigaoqiao FTZ. All five CT in Waigaoqiao, comprising 16 berths, have been in operation, with a combined capacity of 15 million TEU (Twenty Equivalent Unit). Since the operation of the newly developed deepwater Yang Shan CT (Wang, 2012) , located at offshore to the east of Shanghai, a large portion of transhipment cargo arriving at Shanghai Port have been discharged at Waigaoqiao CT and then transferred to Yangshan CT by shuttle barge with the loading capacity of 350 TEU operating on a scheduled basis. It takes eight hours to transport containers between Waigaoqiao CT and Yangshan CT (Note 10).
Yangshan CT, operated by the Shanghai International Port Group (SIPG), is located on two large islands known as Little Yangshan Island and Big Yangshan Island, which are connected to the mainland by the six-lane, 32.7 km Donghai Bridge, believed to be the longest bridge in the world. Yangshan Port is the biggest port in China, involving a total planned investment of some RMB 100 billion (US$14.4 billion). Development (phase 1-phase 4) will continue until 2020, when completed, the facility will be equipped to have an annual capacity of more than 20 million TEU Wang, 2012) .
Phase 1 comprises five berths with a capacity of 4 million TEU, while phase 2 consists of four berths with a capacity of four berths with a capacity of 3.2 million TEU. Phase 3A/3B comprise 7 berths with a length of 2,600 m and an alongside water depth of 17.5 million, the deepest berths in Shanghai.
Being appointed by Shanghai Tongsheng Investment Group, the developer of Yangshan CT, SIPG operates three of the phase 3B berths capable of handling 2.4 million TEU annually starting operation in 2009. When phase 3B is fully completed, phase 3, as a whole, will have seven berths with a total capacity of 5.6 million. As of July 2015, port Shanghai has 46 container berths with a total capacity of over 35 million TEU. It serves 45 international shipping lines, which link it to more than 300 ports worldwide.
Port of Hong Kong
Port of Hong Kong is the hub port serving the South-East and East Asia region, and is an important economic gateway to southern mainland China. Hong Kong set a record in its container throughput in 2007 by handling 23.9 million TEUs, attaining its status as the largest container port in the world. Port of Hong Kong dominates the central cluster, and its continuing high growth reflects the rapid economic development in the region. In 2014, it handled 22.3 million TEUs ranking the 4 th in the world next to port of Shanghai, Singapore and Shenzhen (Southern China).
Given its business friendly environment and world class infrastructure, Port of Hong Kong is not only blessed with its unique geographical advantage bearing mainland China as the hinterland, but also plays the vital role as the entrepôt for container transhipment for both Asia/North America and Asia /Europe traffic lines.
Additionally, it provides the feeder services for the export and import cargoes between inland of China and the adjacent Pearl River Delta . For those reasons, port of Hong Kong has been the leading container port in the world.
Growth at the port is boosted by the development of the $ 2 billion invested container terminal 9 operated by HIT (Hong Kong International Terminals) and MTL (Modern Terminals Ltd.). The terminal is located in Tsing Yi areas just opposite side of the Kwai Chung container terminal. The new facility occupies an area of 70 hectares of reclaimed land consisting of four deep-sea berths and two feeder berths.
Port of Pusan
Port of Pusan, lying on the southeast coast of Korean peninsula facing the Korea Strait, plays a pivotal role as the transhipment hub in northeast Asia. The 2000 increase of 17.1% in containers handled in South Korea jumped by its highest margin since the 1995 Kobe earthquake when port of Pusan won a big piece of Japan's transhipment cargo. In 2014, it handled 16.8 million TEUs ranking 6 th in the world next to Ningbo-Zhoushan located at the eastern coast of China. Container throughput is expected to increase annually because port of Pusan's role as a container hub for north Asia has become more and more realistic.
Additionally, the Korean government, with an aim to attaining balanced national land development and to smoothly cope with the drastic increase of container volume resulting from brisk Korean economic growth, in 1994 consigned Korea Container Terminal Authority (KCTA) to launched an intensive short, middle and long term port development projects.
Those projects incorporated into the middle term projects include port development and expansion projects in Gamman port known as Busan port phase 4 development (1991) (1992) (1993) (1994) (1995) (1996) (1997) ; Pusan New Port Container Terminal (PNCT, 2001 (PNCT, -2007 and Kwangyang CT (phase1:1987 , phase 2:1996 -2004 , phase 3-1, 3-2:1999 -2011）(Wang, 2012 ；South port of port of Inchoen (2001 Inchoen ( -2003 .
PNC is part of a new port development that will be fully completed by 2015. It will comprise 25 new container berths, with possibilities for future expansion. The new port will be able to handle future-generation vessels of 12,000 TEU and will increase Pusan's overall handling capacity by more than 15 million TEUs.
Costing US$7.2 billion from the private sector, PNC is the first port development project in South Korea to be funded by private capital including DP World, Samsung Group, Hanjin shipping and Hyundai Merchant Marine . It will be a nine-berth facility, with the six berths of phase 1 stretching along 2,000 meters of quay line, an initial depth alongside of 16 meters and a capacity of 3.6 million TEUs. The final three berths of phase 1-2, stretching along 1,200 meters with an initial depth alongside of 17 meters and a fully automated yard operation system, were completed in May 2009, boosting the complex's annual capacity to 5.5 million.
PNCT finalized a contract with world renowned shipping company-MSC in April 2009 and in May, MSC began moving its vessels to PNC, which will contribute to an annual volume increase of about 600,000 TEUs. In addition, French based CMA CGM brought three services to PNCT on May 16, 2009. On May 20, 2009, Hanjin Shipping's Pusan New Port phase 2-1 terminal, operated by Hanjin New Port Company, was officially opened. The terminal has three berth with a depth of 18 meters, capable of accommodating three 12,000 TEUs super container vessels simultaneously (Note 11). The terminal has also introduced the world's first automated horizontal yard crane system. In June 2009, Busan Port Authority (BPA) announced an international bid to buy the operational rights for the three berths of PNCT's phase 1-1, which has been operating far below the maximum capacity since its opening in 2006. On the other hand, CMA CGM acquired a 12% stake in PNCT, with a concession to operate phase2-3 of Busan New Port for a period of 29 years-CMA CGM's initial port investment in South Korea. The new terminal began operation in late 2012 and operated in partnership with Macquarie, Bouygues, Hyundai Development, KMTC, Busan Port Authority and local operators KUKJE and KCTC.
Port of Gwangyang
Port of Gwangyang is on the south-central coast of South Korea. The port is about 125 kilometers west-southwest of port of Pusan. The port lies on a naturally protected deep-water harbor, and its channels allow vessels up to 300 thousand tons to arrive and depart at any time. The harbor's 16 meter depth allows to accommodate 8th generation container vessels and operate throughout the year (Wang, 2012) .
In 1998, phase 1 of the CT began operation then followed by phase 2-1, phase 2-2 and phase 3-1 opened in 2002, 2004, 2007 respectively. As of July 2015, the container terminal operates 18 berths and plans further development.
Port of Gwangyang boasts state-of-the-art logistics services, including a 100% on-dock system and ample equipment to handle container mega-carriers with fast loading/unloading rates. The advanced IT backing terminal operations and automated gate services make operations efficient and affordable.
Yeosu Gwangyang Port Authority is committed to expanding port of Gwangyang facilities until 2020, adding annual handling capacity of more than 12.4 million TEUs to make the port of Gwangyang an international container hub for Northeast Asia. port of Gwangyang completed a distripark container terminal of some 190 hectares in 2008 and expanded the facility to 390 hectares in 2011.
The period of development of Gwangyang Port Container Terminals (GPCT) spans from 1987 through 2020. phases 1, 2, and 3-1 are already completed. phase 3-2 completed in 2011 provides an additional 1260 meters of quays. These expansions will add handling capacity of 1.37 million TEUs per year.
A joint logistics center built behind GPCT transforms port of Gwangyang into a high value-added center based on an effective business model which covers the full range of logistics functions including storage, assembly, processing, and distribution. The Joint Logistics Center was completed in 2007 containing total floor space of 33.2 thousand square meters. GPCT is continuing its aim of becoming a global logistics hub through its Distripark (3.88 million square meters), an enormous project comprising the Eastern and Western Distripark complexes. Designated as a FTZ, the Distripark is being developed in phases on reclaimed land behind the container terminals.
As South Korea adds container capacity, this will fuel the preference for shipping lines to use port of Gwangyang as a hub to avoid expensive Japanese port charges and also access the increasingly attractive mainland China market. Additionally, the restoration of rail links between North and South Korea triggered by the Seoul-Pyongyang rapprochement in 2000 will be an opportunity for both South and North to make another great leap forward (Note 12).
When the talk between South and North Korea goes smoothly, GPCT will be linked by rail between South and North Korea to the Trans-Siberian Railway and the Trans-China Railway. Coupled with the above mentioned port development plans will strengthen the Korean Peninsula's claim to be a major hub of northeast Asia (Wang, 2014b) .
Port of Kaohsiung
Port of Kaohsiung, with its geographical advantage located along the southwestern coast of Taiwan on the key trade lanes running through the Taiwan Strait, is the largest international seaport in Taiwan handling 73% of its container throughput. The port is ideally located as the transhipment hub for the export cargoes between the west coast of North America to Southeast Asia.
Furthermore, owing to the opening of direct sailing between port of Kaohsiung and port of Xiamen and Fuzhou (Fujian Province) in China in 1997, it provides port of Kaohsiung with more room for securing the transhipment cargoes from North America and China.
The historic agreement signed in November 2008 permitting completely direct cargo transport between Taiwan and mainland China saw the trade route re-open in December 2008, after an interruption of nearly 60 years. This means that freight (cargoes) can be shipped directly across the Taiwan Strait from 63 Chinese ports, without having to make a detour via the port of Ishigaki (Okinawa island, Japan). This saves between 16 and 27 hours of shipping time for Taiwanese vessels, as well as around 15-30% on cost.
As a driving with these pot meters depth the Kaohsiung Corporation (K KMCT has ag 10,000 TEU s 2013 (Note 14 automated tail
Conclusion
The concentra but also in inte As has already shown on table 1, the share of East Asia in the world container market has risen to 51.2 percent in 2013--equal to a massive 333 million TEUs, making it undoubtedly the world center of liner shipping operations. In that decade, the main countries in the region, particularly the China will make a further big leap in container throughput performance.
